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^mmmm^t. mm^\z'^^n^(^^<D^>/^i7n^^mv. ^<Dmm^ 
norcib(DWLW:'?mm>^::^7-M.\zm'r^o m8\t:^mmmm\zm^i$^>n^ 
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9-y':/^m.mvx. ^mf^^>/'^^M^^<D±^-^iz)$:.cx6^m'r^:?^y=- 
m^^z.t.ifix^^o mi ^\zm^n^^v':^\z-z>\^x\%. mzm-m\zwm 

T:feD, f^t.x\^mn,M.hi/f^m.(Dm^\^\z^ri^yn^n^ii^mr^—)if^7t 
x-7^^;/y°i 0 5 n.. 0 Ax%f^^m^m.m^m,m.iffm\zi^\^x 
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15 £^Ji©J;'5 {C0 1 0 izmt^y ylz^-DX^mvrcUn^—^kyrim 

m.i^^miz^r)^mvrcmi. ^ e»(::i$'>A^K<3!)MALD i -tofms (m 
atrix-Assisted Laser Desorption I 
onization-Time of Flight Mass Spe 

MALD I -TOFMsmM^n^rci^iz\t. m^Mm(D^>/^^m^. 

1 0 0 OD amm^XiS:^l^itT ^>$i'^-fy^$> ^Tc^ . T.^-yfl 0 4(C:feVi 

xMitK^^ffoo ^(DM7tR}i^\z^i:}rA(D^MRf^i>mm^<mff'r^o 



wo 2004/051230 ^ ' 9 PCT/JP2003/015031 

26 

bT. MALD I -TOFMSO-T h U -5. 
Tmffi^^SDb. 3 3 7 n m®^^ l/-lf — Ts'rv^ 

b:fe*toT, ffe«IKJfBF<£MALD I -TOFMS^gCD*^3fiJC^gbM 
ALD I -TOFMS &fT'5 C:i:/?>^'nItgT*^o 

fS.^. MALD I -TOFMSffl^T h U v ^ 7.\%. ^l^^^^lM (djiS U 
20 T3i!i:ig^$n§d^ l^^Mym. o-CHCA (a->'Ty- 

4-fc HDc^e^e^fe^), 2. 5-DHB (2, 5 - t h' P v-^S^^) , 
2, 5 -DHB:fej;r;CDHB s ( 5 - ^ h U (DM^m. HA 

BA (2- (4 -h Hn4^$^>'xn;UTy) 3-HPA (3- 

t:HD=^->'hrnU>^), THAP (2. 4. 6-hUtH 

25 u^i^7±hy lAA ( h^>7.- 3 --r > H-;i'T:57 U;i/^), 
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10 p-fexfe^ffl-e^^o 

*^iS?i^^T«mSfflinx©3gffl14(;i^ns->U3>«;jg2 0 1 

3©$^^B^^c:^f^x^^fflL;fe5&t, mm:^mtmmm^izum^r. ^203 
M2 0 3±\z\t7m<Dmmm/'%^:/D2 0 4. 205. 206. 207. 

2 0 8. 2 0 9. ^^ZS2 1 0;dt^g$nT:feO, ^^^2 0 3 ^MMVX 

mm2 0 2\izmmvx\^^^omm2 o 2 iz^^-j^mrnxm^tirc 5 m(D^m 
.^211. 212. 213. 214. ^j:xs2 1 5^mn?>nx\^^^o 
20 ^^<D^mj^\tt. mi 1 izm^mzmTmrn^m-oxi,^^. m^p^ 
i^^i^m-^&f3i?>Fim^<Di(^m^(Dmmi^m^-^tix^v . ^y;^^n^^ 
<^i^'^-^\z^-^\.x^mm\z6^m'r^mm^^\.r:ium,'f'm^n.-y 
fs^-DX\i^^o ^m<D±^^<D^yn^n^^k>tc.mmmummmn^^u 2 

04j6>SMI?S2 0 2\Z^VTh^n.^^M.2 1 lf)^'^^^M.2 1 5§®oT. 
25 M?^ffl/W:/P 2 0 5)e>^&2 1 0}C«^m$n§o=&^l!e^;^CDft^§#:©ia^Jtt 
lai 1 \Z^\^tc^z)\zm.^2 0 2®±i?lEfi«T?«KB^(3Di|Sn«J!2:<. TSStCfr 

+^J!2:<^-=>Tab'So 
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0 O^S^iT^E^Jt-r^C^^^M^LVi, ^ItcDilgfe 1 . m. n 0D = 

m. 1 \lL^jl^^:^2 1 1 j^^e, 2 1 5T#>JrM3^cJ:t). 2 1 1 6 2 1 5 

^A-vmtD^fsii^^o :^mmj^m'i^i,t. rzt^it^mA2 1 1 ©^^©iii 1 1 

bTlO. Onm. ^^-llB^;^ 2 1 2 ©r^B^^ili 1 <t bT 1 2 . 5 nm. ^^/^ 
2 1 3©^^Oi|il tVX15. Onm, 53-115^^2 1 4 © |^ CD i|6 1 tVX 
17. 5 nm. :JM!^^2 1 5 <D^^®i|i 1 i:bT2 0. Onrnt^fht-^Cl 
20 tifiX'^^o 

WL^^i'mi^:3.=Ly h^^KD^^i^mmtr^z-tiz^r). m^i o kDa 

.6^^ 1 0 0 kD a(D^ >/'^^m^t<D:k^:^iZ'^'z,X^mT^^ti!}^X^ 

^om%^b-^f3i^>/-^^M\^^m^2 1 1 tcT^j^-n^tiA-ryp 2 o 6 3&^e> 

Sm^nSo $e.f::A--r:/P 2 07. 208. 209. 210 tm^lZ^V) 

25 ;^^7^i5'>A-i7M/&^'#iu$n^c mi 2j,t^<Dmi^^m\^^rzm^mx^^. 
mi 2{z^\,>x. i^^j^2 1 ix^m^n. a-^:/p2 o 6\zxmm'^ti^ 
^>/^^m\t. rzt^}tt^>/'^^m<D±m-^iimmmmxm^n^mm2 1 
exm^n^o $e.{c:A-ryp2 07. 208, 209. 21 onf^^mm^ 
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nS^>/t^®«, ^^mi$^2 17. 218, 219, 22 OT^^tl^o 

013 (b) «M5!LStLTmMlSlX5Fy y$ffofe:©'&Sr^bTViSo 0 
1 3 (a) tc^^ti^.k'SJc, ^^«^«;i^{cJ:^:f^il^^bT^O, IS!«i 

t;lJ^013 (a) tJ'OXJjfy h 2 2 1 aOilJc-^^TC-^y :/±(c:mtl-5. 

i^M©^SJil 0 0 /X g.g^l;i^^tlTVi§^cJ?)> 3lS7.7j?>;/ 

i:bT0 1 0a)5^y y^^^s^fflbTmiftM^ff "5 01 2 J; ^ ic::J>^«^: 

tJ^oT, :9'filb;ti5'>A^7Mli^^#>5r 10 0m g T^i^ 5 *fc®y;i/ic:^A'r 
^eii:tcJ:J9, 01 3 (b) <Dm\:.^ > r%^m.(D7.i!^v h^^WTS StfcCDy 

;i'5«>t#e>n'g>o c:n&©x#5/ htt-^^j^T^bfcM*^2 2 2;e>^e. 2 2 e 

{C#>^^fe4»bT^n^o 013 (a) ©t^e^OJg'&iitiSEbT, Zltl^OD;^ 

^a-^lf^BOMtB^^^TlHloX^ifeJi'&tC^feViTt), b 2 2 1 bCD^ 

0 1 O0^^;/ySfflViT^fltLfeU^§fflVi;/tii'g-$MfcUiBj$b 
t ^ ^ UtiT^ -5 . 
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izmm<Dm^izm^-^ti^h(D-v\tf3i< . ^(Dmommt'T^^it^-^m'v 
5 (m7^<Dmmmm) 

mT^<D\zmv:^^m(D^mizmm^^unmm:?^^y>^^^vx^^^. 
^mvx. ^m-r^^>/'^^n^^(D±^^izft^\:^x^m-r^:^9'y':fx$> 

15 X5^^y :/i 0 8 x-T^-zy 1 0 7-ra»^$n> 5>^$ti;^i5'>Ai^7H 

^yp5^-r >^y:/±izmiMV. ^y^±izmMif^nr:i^^mmM\zmm 
'\SL(D^^d'>n^w<D:^^^m'r^y^^v^^^vx\f^^o 
x^^^^/y 1 0 9 ?fe?#-x-7^';/:/§^bT:fe :/D5=--r >5^^;/:/±tc^ 

20 mi^xm^^^T.'rvzfX^^o 

T.'rv^x 1 0 x-T^^j/r^i 0 9 ^j^xyn^^-r y^y^^^izm^vrc 
^ 1^ ^-r X x y :/ & ^ u T ^ „ 

25 ^sfecD^-^. uT(D^^ummj^^mvx\^^r:io y^y^-i >9-y':/}tttm^^ 
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^n\zMv^mmj^miX\t. o 7 fc^v^Tgi 3 owi^ 

^mi^=L-y h^mmt^^tiz^r,. x\^>:fy^Axmx^\zi.f)^no^ 

t:fy^x^rj:-^^-orzm.mm:^^yy^mmmzn^x\^^^o «eoT. ypT^-r 

>'^y':^iz>}i>mt^^i$^>/'^^n(Dmizm'r^^xm^<D^>n^m^m 
mm\ziisLmx^^o z.<Dit^. :^v'v':t<D^mit\z%0mxh^o ^fe, ;i 

-(09'y^±\z^mi\i'r^z.t.%x'^^o t(Dm^\zu. w^^^xfuo)^ 

x%. ^mimt^mmx^^L\,^omm±<Dmj^^m-r^. 

:^mmmm\ts n^Lm^\zm^-^titz.mmmz^r)U.'¥iW.w^\z^^n 
^mnwm,^<Dmn^m^v. mnwm.i'(D±^-^\zu^xm^(o:^mzm 
<mm.^m^=L->.y hicw-rso 021 u:^m:mmm\z%^mm'Wi^^:=^ 
V h®^^©— '0«j^5t-r±®0T^§o 021 \z^\^x. mm^i 0 1 
t^m.^mm.i)mm. 103 ±.\z^u^tix\^^. yimtm.^ 1 0 2 (Dw^-^n 
\z^nx^^. ymtyimzmm.n.-^nx^^. 

02 \ \z^\^x. m^yim3^\z^nn.mm^\ 0 KDWfim-y^nx^ 

D > (D^J $ y Ift |p] ® PST^iC^^ ;t 1 7^ T , ^ . 

m.^\ 0 2P«37?0tc:5^-ri::feJ9tc::^ (^ffxtt) T^i^tifffi (^ifylft) :;^|Bj 
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^ntcnmi i ot. mxo i o 4<oTmm\z. ^mi o 2(Dm^:^\^i\z^ 
5 -oxmn^ntcmmi o e^^cktjc^g&i o z^mw^^^izmmi o 
K^ymzmn^nrcnmi o siz^mr^o m2 iT\t. mmi o stmm 

10 6 i:J&m3^-r§I^J#(C^tte>tlTViSo O gfgl^l O 20DT 

10 10 6 tc^iRj-rsMogggSMifi^fc. un^mxT^mxD i o 4)&t^ttc» 
nrvi^o mj^i o atdcfevix. jfxo i o 4(DmJit. ^(DTmzmn^n 

15 m\z$>^mm 1 1 o <h«@ 105 tmm 1 0 e f;:'aEE<ir^jp-r'5, 

<i:LT«, rctxumm^:^^DTSiAua(D^oizMiz^nvx^^^m^. m 

2 2fc5^LfcJ;5Jc. ±^J|E(D||@1 1 O^MmtVX. mmi 0 5:fei:tK« 

Ml 0 GizjEo^n&^mM-r^o «@i 0 sizmar^nm^tnm 
20 ^m:^i^^±^-^\z^'Dxm:^^^'D'o. mfp(Dym:^m\z^^^iz^wj^ 

■^^Z.ti!AX^^o 

^Tc. m2 3*3a;t)J0 2 4 iZ^Vtc^"^ \Z. A;VX4^CDmjE=&#^. $ & 

tcm^i 0 5\z\t/^)V7.<Dmmmm'^wmm^^mmi o e j;Dfi< 

LxfetJt-^H t feT^Sc 02 3T«. 105 tmm 1 0 6 <5D/1 

25 ;i';^(DM^^^b< /i;i/xmjEE©EPJn^^1smMi o 5 cD;^j&^:it^< 

^<k5ic^^b;fc^jTfe§. m24\t. mmi o stmmi o 6\z^ 
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m2 uzh^v)^ ^iz. m®i 0 5*5j;tKm® 1 o e fcit^«jE$^jn-r 

. m^l 0 2^KHbTm&^<£5MiiT#§J;"5lC@S®$nTVintfj:;<. 
10 WT^I^Ml 0 7 SrMSSl 0 2©MiaE:3^lPllC?t>oT^^B2g'r ^ JliiiCct 

15 ja<i:fc^s#: 1 0 1 ^djc^jgirt^^tt'So ^(Dfcit). y m:^\^(D^mmmu. 
tsi^o mmi^i 0 1 <Dmmf)^x^:^[^\z}ttfK\^>r:iib. m's&'?<om.m\z 

tJgoT. /jN^Vi^ife^l 0 8 0 9 t iJ^Sf-f*: 1 0 1© 

mm^m7^'r^m(Dm.tfnz^i:). S2 i tc^L.fcj:pfc, 04'25e±35^&:^t 

0 9(D^m:^m\^WL's^^(D±^-^\zi^'Dxm:^^. :k^\^mm¥ua. 
25 <Dxm:^\pi\zj&i^:^\^izn:m-r^o 

ifi#tcigtt6>nfejf AP 1 0 4\zmx-^nrcun^. Tmrniz^m-^^^^^. 
m:^<Dmmmiz^m-^i±^o ^lx. m^i o 2\z0'mzm^'^nrcm^<D 
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■:^\^\z^m-^ii^mmtt^n-¥t^o cor^tb. mn^(D^m\t.. wmi^i 

0 lomm. ifumi^i o i<Dm.m. mm.'?<D^mmiz^'z>xm^i'<D^n^ 

m\z^'ox^^m\zj^mt^z.tifix'^^o ^lt> m^^^m^i 02© 
mm(D^m.\z-^:fjmzm/vxun ^nnLmmi 0 7 \zm.m'^^m\^. m 

mmi^m\z^^W'i^^mi/^::3.-y h\zm\f^^MP^^^xsmim.:^m\t.. rzt 
^\-3:m—(Dmmmm\zmwi.(D:Mm:ioj;:zs:^m^m^^^^t7()tx^^o :$imm 
mm(Dmmf'mi^::L-y mmi^i 0 iif)'^ym:^\^\z^mimj^m-^tix 
mmi^<Dm^^mtmmiaj:^m^m\^^xmB\zi^m'r^^tif)tpj 
mx;& v) . m^i^<Dmn^-^ e. jcj^^^ < tj^t-§ :itf)^-^mf3im^x^^o 

^m^^miyTcm^izi,^. ^^-^^ x<omf3i^^>n^M^nmi 0 e©^ 
^fP{csjse>> -^(Dm^Mi 0 6 izu-^-^7.^^>i^tiii!)t&mm-r^iit^z 

^Tc. m2 i<DWLm.^mi^::L-y hx\t. -m^:^Tmm^i 0 i^txia 

<Dmmiz\tm.M-^ti'r. ^^mt ^m^^o^mmm'^^ rnxo i o 

1 0 7 ^mif:s>i<Lm\zmcxm:Em^'r^^ti!)ix^^o rctx\t. m2 i 



wo 2004/051230 PCT/JP2003/015031 

34 

■r -5 ® :^ # $ <D |g ffl ^ $ ^ (cliS35-r § 21 i T? ^ s o 

&s±. ^^m^mm^m\zm-^^^m,BMvrco ^mm\t.±m<Dmm^m\z^ 
M-^tiT. :^m^<D^mmm(Dmmmz^\,^T. m±^M-^rLn^:it\tm 

^m<Dmmiz$>^:itu^mm\zmM^n^iiz.:5i;$>^o 

X. ^^mzfj^^x. mm<Dmmizm7Ki^mm^mmiy. m7Km.mm^m< 

^^'r^ti^y':fv>ifm^m^(Dm:m\znmt^\^^vm^'r^z.tiz^v)^ 

:^mM^mmmiz^v)-^ ^izmmr^tiK ^^m\tz.n&\zm.ia^'^ 
(mmm) 

:!^mmmx\t. mi i ^m^^xmmvrcw^'^mi^:i:=^y h<D^mwL^(D 
Tco mi ^mmm\zm^^y':/<Dm.mm}i^^mT±mmx$>^o j-v 

:/2 4 %X\%. ■mWL2 3 1±.\Z. WC^2 3 3*3j;DCgggS2 3 hii^^ts.^^m 
SKSS2 3 7*tj^^$tlTVi-5„ 2Sj^2 3 3. ggj^ 2 3 5. *3<fctK?JSSS 
2 3 7 0-€-n^tlJ;:. ^?gfe2 3 9, ^?Sa6 2 4 1. ;fe <fc tX^i^fgje) 2 4 3 j&t 
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Mm'v^-^n^^m^2 4 nzTmmvTi^^^. ^tc. mm^2 3 9. mm 
se) 2 4 1 . ^^nmmib 2 4 3 ^n^nm^m (^mm) (dwaiz^ 0 

if^.mi iizm^miz^i.rcmm,^mi^:n.-yh\zMf^'r^mmttii-ox\.^ 
mm^4 0 p.mti.rc. ^ft. m^poiK^mi^mm^z. tf^mi^^com^}^! o o 

^>s?tC$^<;feoTVV§« $6IC|1|1 J^t^mj^iDT^mxh-oX. m^2 3 

7 i^mi.rcu^(D^^m^mmmmx$>^omi i <d i iz^rc^mmi^^so 
mi i(ooiz^mT^mm\tmi 5 onmT^s, si mwi^mmiz 
^mmmxu. mm^mmoL-y h^m\^^^:Lt\z^v). siTizmmr^ 

bfco m^niW}<Dm\z\,t. dKi?§2 3 3jc:-5 V. ^1^2 3 5}ci 8v. 
2 3 7 (ci. 5V(Dm&^^n^nwmvrco 

mi 9«. 01 6 iil^-'iaBTMi^bfc. 1 0 0 bp(DDNA$«^^i& 
^^mytm^-^nr^DNAizm^r^o ^a^:^^CDDNAtt^f£|^2 3 7(C« 

^m-±r.0<itm3 2 nm<Dmm^m^xmm2 3 sjcei^nTVis,;^::^. 

p. G. R i gh e .t t rc a p i 1 1 a r y Electro 
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$>^. lOOnmT^^o Sfc. N«DNAO:^S^CDmT^-5.) 

-bi3^ (1) ^mi^^xmmhrcmm^m^mi^^^hii. i oobpcDDNA 

02 3 0 0 bp©DNA^|^DEPUomjE<0^#T«^^®L 

fe^^<D^^^m^#$^-r®T^^o DNA«^3 2 nmCDF^|t^a-5;i 
<i:;^<^j^2 3 TJCg^tlTVi^o 3 0 0 b p ©D N ACDlttt^S;^^ 

#mb;fc3^^«, ±ME^ (1) J;t3^5 7nmTa&D. ^^^JSMO^ftimJE 
^#TJccfeltSDNA®^?^©b-^T$<&#^U;fcmg^ D t)+4^':^#<. 
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m ^ <D m m 

Bii(^mi^m(Dmm-fy^. mmwLm^<D—m^mi^T^±^-^izmM-^nr:i:it 
4. mjk(Di^m^ 2m^rc\tm 3mzmm.(Dum^mi^:i=iy htc^v^r, 

mwim\iz^n^mmiK^mi^(Dmm:&\^iii)^. ^■mM^rc\ti^^nt'f3i^j^'^ 
\zmmiK^mi^timm-^nx^^^;zt^m^t'r^mw:i^mi^=L-y ho 

*3ViT. m^(Dmmmmiipi<Dmm\z^r)mmwL^'^<D^m:^j^^mni^mii& 

f)>izm< ^t^wm.fr^m^mi^:i:=-y ho 

6 . m^<Dmmm 2 mibrnf^ 5 ^v^-rnd^tciHmo^iSt^^^f^ jl- y h \z 
:feV5T. mt&mmi^f)^. ^m^\zmmmzmm-^nx\^^^:iii^ii^WL^T^ 
wm'f-mi^^L-y ho 

7. mmt. mm^±\zm^-^tLrc. ^^m:^^zsm^m^ib^ ?>mm^m 
^(DT^m\zmif^-ox^m'r^-'&<±<Dnm^^^tsm^t. ^m^. mis 
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mmtm^(Dt^wii^^mv. mmm:(Dmmi^(DWim\z^r)m$^mm:'T-(Dmw} 

9 . mj^(Dmmm ? m^rcum Bm\zmm<Dmm^mi¥:i=- y v \z^\^x. 

1 0. m'^(Dmmf^Qm\zum<oi^m.^m^=L-y hiccfev^x, mmm.m 

mmm\z^n^mmr^mimmmwm(Dm^.ffl. mt^^m^(Dmm.:fo\^t. 

1 1. ^uh. m^WL±.\zi^0.-^titcm'^h. ^mx. mmm^^^mm 
\z. hv>^i}m'mmm\zm^-^ntimwiumm^^\^. muwm.^o^'H^u 

1 2. m^(Dmnmi im\zum.<Dwm.=Fmv^=L-yv\z^\,^x. mw^v 
vy^ifimmm^mm\zmmm\zT^m-^nr^mmmnu^^T^z.t^m 

^}lt^W^^U^n.-y ho 

1 3. i«^©igfflmi 2m\zum<Dwm.=i'mw=L-v h\z^\,^x. 

1 4. m^(omm^i zm\zum.<omm.=?'m^=L-y h\z^\^x. mib^ 
WLommn^-yn.. mmmwimm^\zii\^^xm^nmzm^-^nx\^^z. 
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1 6. m^(Dmmmimnmmi 5m\^^-tti^^izmm<DWLmi^mm::L-y: 

1 7. m^<Dmmm 1 mnmrn 1 6m^^^n-^^\zmm(Dum.^mi^:i-=Ly 
h(c:feviT. m$mm:^^^(D:k^^\zm^vx^m-r^mm^mr^z.ii 
^wmh-r^mmi^mi^=L-y ho 

1 8. m^(Dmmmim7bmmi 7 mi^^-rnTb^iztEmo^miTmi^rL-y 

1 9. lt^(Dififfl^i:®7!rM^l 7 mif>m-d^zmm<owLn^mi^^:=.y 

h^m-r^:it^^m.t'r^^y:fo 
^x^:itt:^WLt'r^^mmmo 

2 2. m^<Dmmm2 lm\zmm<D^mmm^zi^\^^x. MfBm5&^®;^m 
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y^^m\^^x^>n^m^m.^m'r^jLm^^tsz.t^i^mt'r^^>/^ 
2 5. m^<Dmmm2 3m^rci^fB2 4miztm<D^>/^^m(D^m:^m 
iz^y)^mi'. '^^iz^<^^m^^m^'mm^mmm:\z^v)mm'r^i:m^ 
2 6. m^<Dmmm2 0TMizmm(D9-^y':f^m^^xt$^>n^nt:^mhrc 

2 7. m7k(Dmmm2 Gmizmm(D^>/^^M<Dmm:^mz^r)3^>/'^^ 
M^mm^mmm\z^r)mmT^jLm^^tszit^wmt'r?>^>/'{^m 
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Fig.3 
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Fig.10 
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Fig. 14 
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